August 1965 


Brief 65-10253 




NASA Tech Briefs are issued by the Technology Utilization Division to summarize specific 
technical innovations derived from the space program. Copies are available to the public from 
the Clearinghouse for Federal Scientific and Technical Information, Springfield, Virginia, 22151. 


Oil-Damped Mercury Pool Makes Precise Optical Alignment Tool 


Autocollimator 



How it's done: A quantity of triple-distilled mer- 
cury is poured into a flat-bottomed glass dish to form 
a pool 1 cm deep. Over the mercury is poured a com- 
mercially available, high-transparency oil with a kine- 
matic viscosity of about 500 centistokes. If the dish is 
disturbed in any way, ripples set up in the mercury 
surface are quickly damped by the cover layer of high- 
viscosity oil. 

Notes: 

1. When the oil is first poured over the mercury, 15 to 
20 minutes must elapse before all air bubbles dis- 
appear and the oil becomes totally transparent. 

2. The container configuration giving the best ripple 
damping has vertical sides curving gently to meet 
the base, the radius of curvature being about 1 cm. 

(continued overleaf) 


The problem: To provide a large reference reflector 
for the precise alignment of optical instruments. A 
large reflector in the form of an optical flat poses 
serious problems of structural rigidity and stability of 
support. Mercury-pool (gravity reference) reflectors 
are adversely affected by even the smallest vibrations 
in the supporting structure and suffer reflectance deg- 
radation by oxidation when exposed to the atmos- 
phere for any appreciable period. 

The solution: A mercury-pool reflector having a 
cover layer of high-viscosity oil that does not react 
chemically with the mercury. This cover layer effect- 
ively damps any turbulence imparted to the mercury 
by support structure vibrations. 


This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States Govern- 
ment, nor NASA, nor any person acting on behalf of NASA: A. Makes 
any warranty or representation, express or implied, with respect to the 
accuracy, completeness, or usefulness of the information contained in 


this document, or that the use of any information, apparatus, method, 
or process disclosed in this document may not infringe privately-owned 
rights; or B. Assumes any liabilities with respect to the use of, or for 
damages resulting from the use. of, any information, apparatus, method, 
or process disclosed in this document. 



3. This technique provides a gravity-reference system 
with the advantages of constancy within a few hun- 
dredths of an arc-second, reflectance comparable 
to that of an aluminized surface, and ready repro- 
ducibility in any desired location. 

4. Inquiries concerning this invention may be directed 

to: Technology Utilization Officer 

Goddard Space Flight Center 
Greenbelt, Maryland, 20771 
Reference: B65-10253 


Patent status: NASA encourages the immediate 
commercial use of this invention. Inquiries about ob- 
taining rights for its commercial use may be made to 
NASA, Code AGP, Washington, D.C., 20546. 

Source: M. P. Thekaekara 
(GSFC-353) 
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